In vivo production of mineralised tissue pieces for clinical use: a qualitative pilot study using human dental pulp cell.
Numerous previous studies have investigated the production of mineralised tissues by transplanting human dental pulp cells with calcium based scaffolds. The potential of alternative setups remains largely uninvestigated, therefore in this study, human dental pulp cells were encapsulated into non-calcium based biomaterial - self-assembling peptide nano-fibre hydrogel. The cell-gel constructs were cultured in full medium for 2 weeks. Then they were cultured in full medium supplemented with β-glycerophosphate, dexamethasone and l-ascorbic acid for 2 more weeks. These cell-gel constructs and plain-gel constructs (with no cells) were transplanted subcutaneously into five nude mice. The gel constructs were retrieved 4 weeks after surgery. The plain-gel constructs were all completely resorbed with no new tissue formation. The cell-gel constructs were transformed into tissue pieces that were mineralised and contained blood capillaries. Immunohistochemistry analysis confirmed the expression of multiple bone markers (osteopontin, osteocalcin, osteonectin and parathyroid hormone receptor) in these tissue pieces. Computerised analysis of the contact radiographs gave the mean radio-opaque area percentage as 78% (N=5, P<0.001 compared with the 0% of the control). The results demonstrate good prospects for using human dental pulp cell plus self-assembling peptide nano-fibre hydrogel to produce mineralised tissue pieces for clinical use.